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(54) Abstract Trtle 

Rear-view viewing system 

(57) A viewing system for use in vehicles to provide the driver with a rear view image, comprises one or 
more video camera modules adapted to be co-operable with a mirror inclined at a suitable angle over the 
camera lens, video signal transmitting means, either hard-wired or wireless, for transmission of the image to a 
remote electronic display screen mounted in front of the driver, said screen being either a cathode-ray 
television or a flat-panel electronic display similarly adapted to be co-operable with an image re-directing 
mirror. " 

The display means is mounted in the least space consuming orientation and the image re-directing 
mirrors enable a wide variety of display monitors to be adapted for best use in different types of vehicle 

Additional function modules may be incorporated to provide remote vehicle security monitorinq 
accessed through a suitable telephone network. 
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2327823 

Viei.Afi.ng System 

This invention relates to a vehicle reward Viewing system. 

Rear-view mirrors for vehicles are well known image reflectors 
which comprise a pivoted mirror and holder mounted on a 
suitable anchorage point in front of the vehicle's driver 
position, tne mo-mtfng being either internal or external to 
the vehicle according to whether the desired and feasible 
field of -lew to be covered is the immediate rearward 
space from the centre outward on a wide angle basis, or alone 
the left or righthand sides of the vehicle. Thus internal 
mirrors are normally mounted overhead centrally relative to 
the width of the vehicle so as to focus through i-he rear 
window, while external wing mirrors are mounted on th» le^ or 
righthand sides of the vehicle. By means of the pivot the an«*le 
of inclination of such mirrors is adjustable to obtain the 
optimum view. 

Facing rearward of the driver, such mirror systems afford the 
driver a mirror-image view of the sp.?ce to the rear of t-he 
vehicle, the image being converted by the mirror to a correct 
and natural right- W ay-ro'md view so that objects to rhe rear 
left, centre and right are seen to the left, centre and ri"ht 
respectively. This is an important advantage of the mirror. ° 

A problem with such mirror systems, however, is the need for 
the mirror to be unobstructed by any solid or ooaque barrier 
within the mirror's field of view. The length and type of the 
vehicle also influences the size and placement of the mirror." 
Many vehicles have no rear window for the driver to see 
through. Lorries, box vans, and t^tfing vehicles, for example, 
all have barriers or a load interposed between the space to 
the immediate rear of *he vehicle and the driver, and thus have 
to rely on wing mirrors, often mounted on extended mounting 
arms. The drivers of such vehicles are prevented from seeing 
immediately to the rear of the vehicle and this can cause 
difficulties when reversing. 

Most vehicles have a dashboard constructed immediately behind 
the w<ndscreen. The dashboard provides a ledge giving limited 
shelf space and the means for incorporating a range of visxxal 
and control instrumentation of compact size. 

An object of the present invention is to provide a modular 
viewing system, essentially comprising a rear-mounted video 
camera, or cameras, and a forward-mounted electronic display 
screen, that is adaptable to any type of vehicle and provides 
a clear rearward view, irrespective of the type of vehicle, and 
thus provides an improvement in the ease and safety tH th which 
a vehicle may be driven, including driving in reverse. 

A second object is to provide a system that is flexible to 
furtner adaptation for the provision of additional facilities, 
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■ _„ rh6 remote security monitoring of a vehicle, and the 
relord.ng of road" events during the vehicle's journeys, for 
evidential purposes. 

* •^"S^ri." c^un'ction^itn ^ .Image 
-BV^hB^^A^r^ fifst^ror "mounted 
e?? 8 of°fhe a ve'n/cle* driver may be , clearly displayed » abscond 

: a ™?fica 0 t U ion e as "ay' be SSSZmI The purpose of this object 
L^r^fo ^mounted^ ^^~«S2SSiJS 
Hfr^ 

1 nSn In this Way m?.ny different types and sizes of 
inclination. In tnis va 7 J h longitudinal dimension 
video camera and 0 SC ***£ 0 ™ al hunting on a dashboard 

may be less a well suit -O ho liMd to suit different 

or rear parcel snen, j screen size as is most 

requirements such as lens jnd screen^ ^ 

aP ?We ray tube television monitor may be vertically mounted 
v?tn its screen in In essentially horizontal plane without 
causing an undue obstruction of the Windscreen. 

,. n9 fn the present invention, therefore, there is 
According to the I^wa-d viewing system, trith universally 
P lrlltli fields of vfewr"'ompri3ing g onr or more video cameras, 

^S32^" 35T »c% d fo p n te ^ 

i- c :L7« -^ctiv^v^HS 

£^?^t:b^ C ^J- o d f iS ^ y iina r tion ^elat^ To^one 
having a 3 sta ^ e . ne so 8 arran-ed within their appropriate 

hnu JnL as to transmit electronically, from the rear-most 
hou xngs, m to cra_ the dis -,iay screen, said 

screen oein^ ^mounted^n'the lealt Ipace consuming orientation 
f a suitable and adjustable anchorage point in front of -he 
iphfcle's d-iver position. The display screen is preferably a 
f?ai-nLel display of a width, Cepth and height comparable to 
tiat of a conventional internally mounted rear-view mirror, but 
lay also be a c,thode-ray tube television of compact size. 

The cameras and respective mirror units are preferably housed 
n 9 IteVive enclosure in which they may be preset to an 
incUn'tion or in which they may be adjusted by means 
optimum 1nc1.1n-.10n housing has been mount-d, fJve 
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be sui table. The said units may then be mounted at piy 
appropriate and advantageous position on the vehicle. This may 
be externally of the "ehicle, such as a central position on fhe 
roof end or the rear bumper of a lorry, or internally in 
proximity to the rear window of a bus, coach or a towed 
caravan, for example. For externally mounted camera modules the 
housing is preferably a weather proof sealed unit. To permit a 
camera panning facility the housing may incorporate a motor 
driven turntable or similar means. Alternatively, the camera 
module may be incorporated within the vehicle's rear lieht lens 
assembly suitably adapted to accept the camera. 

In terms of component modules all the technical requirements 
for providing the desired essential features of the present 
invention are readily commercially available as modules and may 
oe assembled or interconnected, by persons skilled in »-he art 
in various combinations and conf iguarations to suit particular 
preferences, adaptations, additional features, modes of signal 
generation, modulation, transmission, reception and methods of 
control as may be appropriate to a particular type of vehicle 
For example, small video cameras are available in the form of 
what are known as board cameras, with good sensitivity to dark 
or low light levels while electronic display screen means are 
available as catho-e-ray television monitors, liquid crystal 
display screens and many other types of flat electronic display 
screens. A small, flat cathode-ray television monitor with a 
four inch screen is known to be available and is use' 
extensively in door entry systems. 

Currently, the required flat-panel display screens available 
are not of tie prefer r ad size. However, the smaller of such 
screens may still be utilised by combining them with a mirror 
giving a suitable scale of image magnification. This may be in 
conjunction with a lens, diffraction grating or similar means 
tot expanding tie image size. Alternatively, more than one such 
flat-panel display screen may be combined side-by-side and 
means for aividing the camera image provided so that each 
display shows a portion of the camera image. In this way the 
the driver s display screen may be kept as small as possible 

3 w a u^° Un i Sd ln the normal overhead position rather than on 
cne dashboard. 

Alternatively, an image display receDtacle as described in GB 
patent application No. 9612917.6 may be specifically adapted 
for use with the present invention. ' F 

Preferably, camera switching means, including multiplex, memory 
and microprocessor control and selecting means, are provided 
for sequentially switching the display from one camera view to 
another, for combining the views of more than one camera on the 
disnlay screen simultaneously and for retaining recorded 
lmages^evidential purposes. 
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For some vehicles the transmission me*ns is preferably 
v?rellss that is to say the video images are broadcast in 
wireless, cnac , : ty f ron , the camera to tfce display screen 

^ I television "transmitter module and received at the display 
screen -la an ariel and radio frequency receiver ™odule vi Lth 
si-Sal converter as appropriate. The picture signal may also be 
transmitted by the irradiation of modulated infra-red light 
^ Such 7 embodiments may thus cater for all types of 
vohicie but may not always be economically justifiable ma 
vehicle which Y has a body rigidly fixed to the driver's 
vehicle ™ lcn " t1 ve f v therefore, the video signal may 
^transmitted through a w^re, such as a coaxial video cable, 
connected between the camera' means and video image disolay 
means or may be transmitted as digital patterns of Pulsed 
TllhV signal? along a fibre-optic cable connected between 
•foKU transmitter and receiver modules. Preferably, 
8 ™?51Sn S «i?e 'or a combination of wireless and wired 
transmission and reception means to be employed, especially 
S?h res" ct % ©pto-el*ctronic image transmissions, thereby 
Sibling cable runs to be confined to areas where they do not 
cause inconvenience. Alternatively, such modules »ay 
incorporated essentially into two integrated Cl "«t ■odules 
-ith suitable interfacing means to permit the attachment and 
connection of the transmission and reception module means most 
suitable to a particular vehicle. 

In some embodiments the transmitted signal may be a composite 
xn some a^alo'ue: in others it may be a d.gitised 

signal, ' Si ^ particular signal mode being compatibly matched to 
'hf res^ec^-ve camera, screen display means and mode of 
transmission"^ reception. Optional^, the image displayed may 
D e monochrome or in colour, and infra-red emitting .means ^ay be 
provided to enhance the camera's operation in times of 
darkness . 

The orientation of the camera means relative to the mirror 
means may be manually adjustable or electro-mechanically 
adiSstable, according to whether the viewing system is to 
v apurely rear-view viewing facility or tie optional 
virion of vehicle securitv monitoring facilities with a 
addition of vehicle sec latter embodiment the mirror 

iSS i. Prefer ally arrknged to be rotative to scan through 360 
Telrees undlr motor driven power, thereby Pfoviixng a variable 
fifld of view. This may be bi-directional and driven by a 
tenner motor The basi£ orientation of the camera means is 
envisaged to be near vertical and focussed on the central image 
trel of the mirror inclined over the lens, but bi-directionally 
Statable backward and forwards through a sufficient degree 
d f J "11 at to be able to occupy horizontal orientations as well, 
° ,?L a facilitv including a direct view unaided by 

-e P m°irror means' through ^the Window fn the protective housing 
Thus the camera may face rearward in an essentially horizontal 
orientation or arfy suitable angle of inclination, face near 
ve£ticllly in its normal orientation, or forward in a further 
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horizontal orientation or at any angle of inclination in 
between said orientations. When the video image originates 
solely from the video camera the camera must be capable of 
having its horizontal scan reversed so as to produce a true 
mirror image on the display screen. A line-lock facility is 
also preferably provided. The advantage of focussing a video 
camera on a rearward facing angled mirror above the camera 
lens is that a miniature camera can thus produce a larger image 
of higher quality definition on the display means and be 
mounted in the least space consuming orientation. Cameras 
lacking a reversibly switchable mirror-image facilty may also 
be deployed without need of modification. The mirror may also 
be masked to produce a shaped image area conforming with the 
shape of the electronic display screen means. 

A specific embodiment of the present invention in its most 
basic form will now be described by way of example together 
with some optional alternatives. 

The modular rearward viewing system comprises, within a 
protective housing, which may have a hinged lid, a video 
camera module with video signal transmitting means, whereby, 
when the lid is opened and supported in a vertical or near 
vertical plane by adjustable legs, or when the camera is 
focussed on the appropriately inclined, rearward facing, angled 
mirror above the camera lens, the video signal transmitting 
means transmits the video image from the camera to an 
electronic display screen means mounted on a suitable anchorage 
point in front of the vehicle driver's line of view, the 
display screen means being similarly adapted, depending on its 
bulk, to be co-operable with an image re-directing mirror, 
thereby providing a natural, high definition, full-size 
mirror-image of the space to the rear of the vehicle. More 
than one camera system may be deployed at suitable locations 
on one vehicle and switching means be provided for selectively 
displaying different camera views sequentially or in 
combination . The camera and the mirror modules are pivotally 
mounted and thus adjustable relative to one another and 
thereby able to provide variable fields of view through panning 
and tilting. The camera module mirror may optionally be 
imbedded in the hinged lid of the housing. V7hen the hinged lid 
is closed the inclined mirror is folded down on its own hinges 
to lay flat above the camera means. 

The transmitting means may be h»rd-*/ired to the driver's 
display screen or it may be wireless by provision of radio 
transmitter means. 

Motor drive means may be provided for electro-mechanical 
rotative adjustment of the mirror radially about the normally 
near upward facing camera, thereby permitting the mirror to 
pan through a 360 degree field of view. The camera lens or 
lenses may be of fixed or variable focal length. A preferred 
variable focus lens may be motor driven for focus control. 
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4 i, 0 m a fivplv a flexible, transparent membrane, variable 
Alternatively a iiex ox Silicon oil, may be adjusted 

fnr U focis and ^ magnififation by increasing or decreasing the 
pressor? of fluid [between the membrane layers by a motor driven 
pump. 

rontrol circuitry powered by the vehicles electricity supply 
SS? be hSJJSd S the camera housing, the display screen module 
or may be provided in a separate housing. 

Tn an extended embodiment of the basic present invention, 
«rurltv surveillance of the vehicle is provided by remote 
security surveillance camera and mirror means, preferably 

^llilS^S^hlU^ means and optionally in conjunction 
an alarm and appropriate sensors. A driver may thus 
? iLi,^ his vehicle and obtain real time images of the 
security of his v^ille? or he may be automatically alerted 
through the alarm sensor activating an auotomatic dial-up 
tnrougn l ™ partially silvered mirror, mounted 

facility. Optionally a P««- in * orporat ed with a miniature 
forward of th « d . r . x *f r » * 7 as t o provide means of covertly 
Vid '?«r.SS e th. idenfity of the driver The driver's image may 
ZTSS&S* °a celluar radio ^^-Un^or 

^^0*^0^ ^ ™^ 

of tne engine, permit the engine to be started. 

It will be appreciated that many alterative e, ? bod j me " t ^ ma ^ e 
i win uc FH K as ic form and that such modifications, 

faS ? 1 ^t JT«lXl microprocessor data processing and 

modular system. 
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CLAIMS 

What I claim is:- 

1. A modular rearward viewing system comprising one or more 
video cameras with variable fields of view, an electronic 
visual display screen, interface means for interconnecting, 
switching and controlling tfie camera(s) and display screen 
the camera(s) and display screen being adapted respectively to 
be each co-operable in close conjunction with an adjustable 
pivoted mirror, said mirrors being angled above the camera 
lens and display screen respectively by a pivot or hinge means, 
the camera(s), display screen and mirror unit(s) having 
adjustable angles of inclination relative to one another and 
being so arranged within their appropriate housings, as to 
transmit electronically, from the rearward facing camera or 
mirror, a rear-view image to the display screen, said screen 
being mounted in the least space consuming orientation to a 
suitable and adjustable anchorage point in front of the 
vehicle's driver position. 

2. A modular rearward viewing system as in Claim 1 wherein the 
electronic display screen is a flat-panel disolay of a width, 
depth and height comparable to that of a conventional 
internally mounted rear-view mirror. 

3. A modular rearward viewing system as in Claim 1 or Claim 2 
wherein the electronic disr.lay means is a compact cathode ray 
tube television. y 

A. A modular rearward viewing system as in Claim 2 or Claim 3 
wherein the screen of the flat-panel display or cathode ray 
tube is in a horizontal orientation and the picture is re- 
directed to the driver by a demountable mirror having an 
adjustable angle of inclination relative to the screen. 

5. A modular rearward viewing system as in Claim 4 wherein 'he 

"k* ™"* e< L t0 P roduce a shaped image area conforming 
,7ith une shape of the electronic display screen means. 

6. A modular rearward viewing system as in Claim 5 wherein the 
captured 63 " 8 provides verification of the image displayed or 

7. A modular rearward viewing system as in Claim 6 wherein the 
magnification means includes a magnifying lens, diffraction 
grating or similar magnification means. 

S. A modular rearward viewing system as in any preceding claim 
wherein the video image transmitting means is hard-wired or 
tfireless connected to the video receiving and display means! 
or is a combination of both said means. means, 
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j • • e , 7Cfpm o S in Claim 8 wherein the 
;^.^2S: r «*S~iS'S2.T. t 5. '-dil.t.d infra-red light 
signals from a transmitter to a receiver. 

cable . 

U. A modular rearward I viewing systea , as in any preceding^aim 
SSSScJu", SSS^'il^?'^ and tilting means. 

l 2- A w I t rinlraired C1 fight U eSrr^g 
m eana C Tn order to additional illumination during tames 

of darkness. 

« * rp^rvard viewing system as in any preceding claim 

8 A tJZ earner^ TitcSSg ieans, including multiplex, memory 
micropr^sor 8 contri and ".^S 
f^tneTan^ -re than one camera on 

the display screen simultaneously. 

wnerem the inte " ac ® extending communication and alarm 
S£SSSS r f r£a££ remote security surveillance of the 
vehicle via a public telephone network. 

14 A modular rearward viewing system as in Clai* i 9 therein the 
survtiUance means incorporates digital : memory jeans and . 
partially silvered one-.ay a^riJerTo 
b r e comSun?catea° r to n ^central Control station for driver 
verification . 

12 . A ^»^V rear 0 lule V o"^a%uU%u;iex comnuniVatlon'Ind 
JS* ^iTo^oX^r^ sources of information 
useful to tke driver* 

13 . A modular "arward viewing syatemaa in any Py^ding claim 
wherein the transmitted " deo 1 parti ? u lar signal 
SUE" being na co°m g p U a e tio C ly tft^VS rea.ecti've camera, screen 
o?spla"S!ans and mode of transmission and reception. 

» ™^rl„lar rearward viewing system as in any preceding claim 
therein tne a camera unrts and Sisplay means provide an xmage in 
monochrome or in colour. 
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13. A modular rearward viewing system as in Claim 12 wherein 
either or both the camera(s) and display modules include 
a reversibly switchable mirror-image facility. 

14. A modular rearward viewing system as in any preceding claim 
wherein the camera lens or lenses are of variable focal length 
and telephoto focussing is provided by a stepper motor. 

15. A modular rearward vie ring system as in Claim 14 wherein 
the variable focus lens is a flexible, transparent membrane, 
variable focus lens, containing water or silicon oil, and 
adjusted for focus and magnification by a motor driven pump for 
increasing or decreasing the pressure of fluid between the 
membrane layers. 

16. A modular rearward viewing system substantially as 
described herein. 
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